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Introduction

Little is known about the mechanistic link between type 2 diabetes 
mellitus (T2DM) and Alzheimer’s Disease (AD) [1]. 

The underlying causes of diabetes-induced CNS complications are 
multifactorial and are relatively little understood although it is now evident 
that blood-brain barrier (BBB) damage plays a significant role in diabetes-
dependent CNS disorders. Changes in plasma glucose levels (hyper- or 
hypoglycemia) have been associated with altered BBB transport functions 
(e.g., glucose, insulin, choline, amino acids, etc.), integrity (tight junction 
disruption), and oxidative stress in the CNS microcapillaries. Last two 
implicating a potential causal role for up regulation and activation of 
the receptor for advanced glycation end products (RAGE). This type I 
membrane-protein also transports amyloid-beta (Aβ) from the blood 
into the brain across the BBB thus, establishing a link between type 2 
diabetes mellitus (T2DM) and Alzheimer’s disease (AD, also referred to 
as “type 3 diabetes”). Hyperglycemia has been associated with progression 
of cerebral ischemia and the consequent enhancement of secondary brain 
injury.

Diabetes II and “New Look” of neurodegeneration including inflammation and infection
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Epidemiological studies have demonstrated that (T2DM), an age 
associated chronic metabolic syndrome characterized by peripheral 
insulin resistance, is a risk factor for developing cognitive impairment 
and dementia, including AD. However, studies have shown that diabetes 
predicts dementia independently of white matter hyperintensities (WHI). 
Also, the assumption that WHI is a proxy for the ischemic cerebrovascular 
disease is uncertain given that WHI could represent neurodegeneration 
and cerebral amyloid angiopathy [2]. Strengths of our study include 
the longitudinal nature, and the detailed characterization of late-onset 
Alzheimer’s disease (LOAD) [3].

It was previously found in a cohort recruited in 1992– 1994 that a history 
of T2D was strongly associated with a higher risk of dementia, including 
LOAD.

Brain Glucose Metabolism

The brain is an obligate glucose consumer, although it can utilize other 
metabolites in special situations such as fasting. It has very high energy 
consumption for its size, mainly due to the energy expenditure needed to 
maintain the potential difference across nerve cell membranes, as well as 
axonal and dendritic transport and tissue repair. Hence it consumes ~100 
g/day of glucose in a 70 kg individual. Glucose enters the brain by insulin-
insensitive facilitated diffusion across the blood-brain barrier and enters 
brain cells mainly via a range of insulin-insensitive glucose transporters. 
Within the cell, glucose is phosphorylated by hexokinase, an enzyme of 
such high affinity towards glucose that the rate of glucose phosphorylation 
approximates the enzyme’s maximum reaction rate. Blood-brain glucose 
transfer obeys Michaelis-Menten kinetics, such that the glucose extraction 
fraction rises in hypoglycemia and falls during hyperglycemia. Insulin 
also crosses the blood brain barrier and binds to receptors on neurons and 
glial cells. There is controversy as to whether insulin resistance is present 
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in the CNS, but emerging data suggests that insulin insensitivity may play 
a key role in the pathogenesis of obesity, type 2 diabetes, and Alzheimer’s 
disease [4]. 

Two drugs commonly used to treat type-2 diabetes have also been found 
to work against Alzheimer’s disease in laboratory mice, a study has 
found. Scientists have shown that the drugs lixisenatide and liraglutide 
protect the nerve cells of the brain from injury or degeneration in mice 
with Alzheimer’s disease. Glucagon-like peptide-1 (GLP-1) may also 
modulate cerebral glucose metabolism with neuroprotective effects in the 
presence of hyperglycemia. Incretins are a group of metabolic hormones 
that stimulate a decrease in blood glucose levels. Incretin mimetic drugs, 
such as liraglutide (Victoza) and lixisenatide (Lyxumia), have shown 
potential for preventing the development of Alzheimer’s disease are being 
investigated as a possible treatment [5]. A new study done by researchers 
at Albany University in New York, shows that Alzheimer’s may be the late 
stages of type 2 diabetes. People who have type 2 diabetes produce extra 
insulin. That insulin can get into the brain, disrupting brain chemistry 
and leading toxic proteins that poison brain cells to form the protein that 
forms in both Alzheimer’s patients and people with type 2 diabetes is the 
same protein [6]. Eventually masses of amyloid proteins - which poison 
brain cells - are created because of the excess which leads to Alzheimer’s. 

Alzheimer’s and diabetes may be the same disease, scientists claim. They 
have uncovered evidence that the debilitating form of dementia may be 
late stages of type 2 diabetes. The discovery would explain why nearly 
three quarters of patients with this form of diabetes go on to develop 
Alzheimer’s. Researchers from Albany University, New York State believe 
the excess insulin they produce gets into the brain and disrupt key 
chemicals. However, as many people with Type 2 are obese and therefore 
have shorter life-expectancies, little research has been conducted.

Type 2 diabetes mellitus (T2DM) is a known risk factor for AD, and this 
association has motivated scientists to investigate whether antidiabetic 
drugs might also be effective against AD. Studies have shown that 
the incretin hormones glucagon-like peptide-1 (GLP-1) and glucose-
dependent insulin tropic polypeptide (GIP), which have antidiabetic 
properties, can play a neuroprotective role in the brain and have 
demonstrated promising effects in animal models of AD [7].

Polypeptides in Neurodegenerative Diseases

Studies carried out by the research team at Warren Alpert Medical School 
at Brown University identified the possibility of a new form of diabetes 
after finding that insulin resistance can occur in the brain. People that 
have insulin resistance, in particular those with type 2 diabetes have 
an increased risk of suffering from Alzheimer’s disease estimated to be 
between 50% and 65% higher.

Research results suggest that these novel incretin analogues cross the BBB 
and show physiological activity and neurogenesis in the brain, which may 
be of use as a treatment of neurodegenerative diseases.

Aβ levels in the brain are regulated by its rate of generation, but also by 
its clearance or degradation by different Aβ-degrading enzymes, such as 
neprilysin and insulin-degrading enzyme (IDE).

The association between diabetes and the neuropathology of AD, type 2 
diabetes has been shown to increase the risk for both vascular dementia 
and Alzheimer disease (AD). Some investigations have proposed that AD 
constitutes “type 3 diabetes.” 

The evidence for an association between diabetes and the neuropathology 
of AD is not clear [8]. The amyloid state of proteins in human diseases has 
been demonstrated. 25 amyloid-forming proteins have been identified and 
associated with serious diseases, including amyloid-β peptide (Aβ) with 
Alzheimer’s disease (AD), islet amyloid polypeptide (IAPP) with diabetes 
type 2, and prion protein (PrP) with the spongiform encephalopathies [9].

Insulin performs unique functions within the CNS. Produced nearly 
exclusively by the pancreas, insulin crosses the blood-brain barrier (BBB) 
using a saturable transporter, affecting feeding and cognition through 
CNS mechanisms largely independent of glucose utilization. Whereas 
peripheral insulin acts primarily as a metabolic regulatory hormone, CNS 
insulin has an array of effects on brain that may more closely resemble 
the actions of the ancestral insulin molecule. Brain endothelial cells 
(BECs), the cells that form the vascular BBB and contain the transporter 
that translocates insulin from blood to brain, are themselves regulated by 
insulin. The insulin transporter is altered by physiological and pathological 
factors including hyperglycemia and the diabetic state. The latter can lead 

Polypeptides in neurodegenerative diseases
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to BBB disruption. Pericytes, pluripotent cells in intimate contact with the 
BECs, protect the integrity of the BBB and its ability to transport insulin 
[10].

AMYLIN, the region responsible for amyloid formation, has been 
identified and synthesized [11]. Studies suggest that this protein, like the 
related beta-amyloid (Aβ) associated with Alzheimer’s disease, can induce 
apoptotic cell-death in, particularly cultured cells, an effect that may be 
relevant to the development of type II diabetes.    

This protein also exhibits anti-bactericidal, antimicrobial activity. 

Amylin Replacement with Pramlintide in Type 1 and Type 2 Diabetes: 
A Physiological Approach to Overcome Barriers to Insulin Therapy. Any 
insulin-treated diabetic patients still fail to achieve optimal glycemic 
control and continue to experience problems with hypoglycemia, 
weight gain, and postprandial hyperglycemia. Adjunctive therapy with 
pramlintide, a synthetic analog of the human amylin hormone, facilitates 
a significant improvement of postprandial and overall glycemic control in 
patients with either type 1 or type 2 diabetes without an increased risk of 
hypoglycemia or weight gain [12].

γ-secretase [13] is an intramembranous protein complex that cleaves 
many type-I membrane proteins, including the Notch receptor and the 
β-amyloid precursor protein (APP). Interest in γ-secretase comes, in part, 
from the fact that this multiprotein complex is responsible for the cleavage 
of APP that generates the amyloid-β peptide (Aβ), one of the primary 
components of amyloid plaques in Alzheimer’s disease (AD). Over the last 
years, molecular identification of the complex has shown that γ-secretase 
[14] is an aspartyl protease composed of four different members that are 
essential for the enzymatic activity: presenilin 1, aph1, pen-2 and nicastrin. 
In recent years, an increasing number of type-I membrane proteins have 
been shown to be cleaved by γ-secretase (insulin like growth factor for 
example IGF-1, detailed tables see ref. [11b]). 

How the enzyme cleaves such a set of substrates with diverse functions and 
subcellular localizations is not well understood. In overexpression assays, 
the γ-secretase cleavage of some substrates releases intracellular domains 
with signaling properties. On the other hand, the loose specificity required 
for intramembranous cleavage has raised the possibility of γ-secretase as 
the membrane proteasome. The impact of γ-secretase on other substrates 
has clear implications for the development of new therapies for AD, 
and for the search of γ-secretase inhibitors or modulators. Interference 
with the cleavage of some of the γ-secretase substrates has been shown 
to be associated with serious adverse effects in animal models. The 
understanding of the mechanism by which γ-secretase recognizes and 
cleaves all these proteins is of immense importance to clarify the function 
of γ-secretase and its role as a therapeutic target in AD, and possibly in 
other diseases in which γ- secretase is involved.

The formation of insulin fibrils may reveal valuable information for 
prevention of fibril formation. Furthermore, it may help elucidate the 
mechanism for the development of many neurodegenerative disorders 
such as Alzheimer’s disease, Parkinson’s disease, and bovine spongiform 
encephalopathy, which are all characterized by an abnormal protein 
deposition [15]. 

A representative initial starting structure for the simulations. The 
simulation setup is composed of one hIAPP peptide shown in dark blue 
placed at least 12 Å above the HMMM membrane. The lipid bilayer is 
composed of a central hydrophobic core of DCLE shown in purple and 
grey, between two layers of DVPC Skeby et al. Page 21 Biochemistry. 
Author manuscript; available in PMC 2017 December 18. Author 
Manuscript Author Manuscript Author Manuscript Author Manuscript 
(light-pink) and DVPS lipids (dark-pink) at the interface between DCLE 
and water. The system is neutralized with Na+ ions shown in dark grey 
[16].
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The formation of well-ordered fibrillar protein deposits is common to a 
large group of amyloid associated disorders. This group consists of several 
major human diseases such as Alzheimer’s disease, Parkinson’s disease, 
prion diseases, and type II diabetes.

The role of prefibrillar assemblies in the pathogenesis of amyloid diseases 
is noticed in the onset of the many fibrillar neurodegenerative diseases 
[17]. The formation of amyloid fibrils is associated with a large number 
of major diseases, including Alzheimer’s disease, type 2 diabetes, prion 
diseases, Parkinson’s disease and various familial and systemic amyloidosis 
disorders. The formation of well-ordered fibrils of 7-10 nm in diameter 
with a distinct X-ray fiber diffraction pattern and a ß-sheet secondary 
structure is observed in all these amyloid diseases. Type 2 diabetes as a 
protein misfolding disease [18]. Type 2 diabetes is a highly prevalent and 
chronic metabolic disorder. Recent evidence suggests that formation of 
toxic aggregates of the islet amyloid polypeptide (IAPP) might contribute 
to β-cell dysfunction and disease. However, the mechanism of protein 
aggregation and associated toxicity is still unclear. Misfolding, aggregation 
and accumulation of diverse proteins in different organs is the hallmark 
in the group of protein misfolding disorders (PMDs), including highly 
prevalent illnesses affecting the central nervous system such as Alzheimer’s 
and Parkinson’s diseases.     

Impaired insulin and insulin growth factor (IGF) production seems to 
play a role in the development of AD. Just like there are insulin genes 
being expressed in our pancreas, an insulin gene is also expressed in the 
adult human brain [ ]. Gaining a better understanding of AD pathogenesis 
will require a framework that mechanistically interlinks all these 
phenomena. Currently, there is a rapid growth in the literature pointing 
toward insulin deficiency and insulin resistance as mediators of AD-type 
neurodegeneration, but this surge of new information is riddled with 
conflicting and unresolved concepts regarding the potential contributions 
of type 2 diabetes mellitus (T2DM), metabolic syndrome, and obesity to 
AD pathogenesis.

Alzheimer’s disease (AD) has characteristic histopathological, molecular, 
and biochemical abnormalities. Includes cell loss; abundant neurofibrillary 
tangles; dystrophic neurites; amyloid precursor protein, amyloid-β (APP-
Aβ) deposits; increased activation of pro-death genes and signaling 
pathways; impaired energy metabolism; mitochondrial dysfunction; 
chronic oxidative stress; and DNA damage. 

Herein, We Review the Evidence That: 

(1) T2DM causes brain insulin resistance, oxidative stress, and cognitive 
impairment, but its aggregate effects fall far short of mimicking AD; 

(2) extensive disturbances in brain insulin and insulin-like growth factor 
(IGF) signaling mechanisms represent early and progressive abnormalities 
and could account for the majority of molecular, biochemical, and 
histopathological lesions in AD; 

Altered insulin signaling in diabetes might contribute to Alzheimer disease pathophysiology. In type 1 diabetes, insulin deficiency attenuates 
LTP and might lead to deficits in spatial learning and memory. In type 2 diabetes, insulin resistance leads to both Aβ plaque formation and tau 
hyperphosphorylation. During hyperinsulinemia, insulin, and Aβ compete for the insulin-degrading enzyme, leading to Aβ accumulation and 
plaque formation. A decrease in insulin receptor signaling leads to inhibition of Akt and dephosphorylation (activation) of GSK-3β and results 
in tau hyperphosphorylation. Abbreviations: Aβ, amyloid-β; GSK-3β, glycogen synthase kinase 3β; LTP, long-term potentiation; P, phospha 
Molecular pathways implicated in β-cell damage mediated by the formation and accumulation of IAPP aggregates (IAPP = Amylin.
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(3) Experimental brain diabetes produced by intracerebral administration 
of streptozotocin shares many features with AD, including cognitive 
impairment and disturbances in acetylcholine homeostasis; and 

(4) Experimental brain diabetes is treatable with insulin sensitizer agents, 
i.e., drugs currently used to treat T2DM.

“We conclude that the term “type 3 diabetes” accurately reflects the fact 
that AD represents a form of diabetes that selectively involves the brain 
and has molecular and biochemical features that overlap with both type 1 
diabetes mellitus and T2DM [8].

Type 3 Diabetes: An Alias for Alzheimer’s Disease?

Type 3 diabetes is a proposed term for Alzheimer’s disease resulting in an 
insulin resistance in the brain. 

The categorization is not embraced by the medical community, though a 
limited number of published reviews have forwarded putative mechanisms 
linking Alzheimer’s and insulin resistance. The term has been widely 
applied within alternative healthcare circles.

Although an association between diabetes mellitus (DM) and cognitive 
dysfunction has been recognized for a century [20], it is often not 
considered as a complication of DM and remains under-recognized. 
Cognitive dysfunction, usually present as mild cognitive impairment, can 
occur with either type 1 or type 2 DM. 

Both forms of DM contribute to accelerated cerebral atrophy and to the 
presence of heightened white matter abnormalities. 

Insulin Regulates Brain Function, but How Does It Get There? [21]. we 
have learned over the last several decades that the brain is an important 
target for insulin action. Insulin in the central nervous system (CNS) 
affects feeding behavior and body energy stores, the metabolism of glucose 
and fats in the liver and adipose, and various aspects of memory and 
cognition. Insulin may even influence the development or progression of 
Alzheimer disease.

Because bulk brain glucose uptake is not affected by insulin in either rats 
or humans, the brain had long been considered “insulin insensitive.” While 
there is evidence for the expression and activity of glucose transport with 
the insulin-sensitive GLUT4 in a few selected nuclei, glucose transport into 
most neurons is GLUT3 dependent, while the glia and brain endothelial 
cells depend on GLUT1 activity for glucose uptake from brain interstitial 
fluid (ISF) and plasma, respectively.

Mechanisms of apoptosis. In the mitochondrial pathway, pro- and 
antiapoptotic Bcl-2 proteins control cytochrome c release from 
mitochondria. Cytochrome c binds to APAF-1, which forms a complex 
with procaspase-9. Thereafter, caspase-9 becomes activated. In the death 
receptor pathway, the binding of a ligand to its death receptor recruits 
an adaptor protein that in turn activates procaspase-8. FasL binds to Fas 
that activates FADD. FADD activates caspase-8. Caspases-8 and -9 in 
turn activate caspase-3. Caspase-3 plays a crucial role in the promotion 
of apoptotic cell death. APAF-1, apoptosis protease-activating factor 1; 
FADD, Fas-associated death domain; FasL, Fas ligand (credit ref. [17,18]

Apoptosis, Autophagy & Endoplasmic Reticulum Stress in 
Diabetes Mellitus [22]

Relationship between endoplasmic reticulum (ER) stress, autophagy 
and apoptosis. In diabetes mellitus, various effectors including hyper-
glycaemia, increased free fatty acids (FFAs), islet amyloid polypeptide 
(IAPP), chronic low-grade ongoing inflammation  and oxidative stress can 
induce protein misfolding, mammalian target of rapamycin 1 (mTORC1) 
and decreased lysosomal degradation process. Thereafter, protein (for 
instance, proinsulin) misfolding induces ER stress and eventually α-cell 
death occurs via apoptosis. Activation of mTORC1 inhibits autophagy. 
mTORC1 inhibitors such as rapamycin might stimulate autophagy and 
prevent ER-stress activated α-cell apoptosis. Eventually, there is a decrease 
in proinsulin and insulin biosynthesis. PERK, PKR-like eukaryotic 
inhibition factor 2a kinase; inositol requiring enzyme 1alpha (IRE1α); 
ATF6, activating transcription factor 6.

How Does Diabetes Accelerate Alzheimer Disease 
Pathology? [23]

Diabetes and Alzheimer disease (AD)—two age-related diseases—are both 
increasing in prevalence, and numerous studies have demonstrated that 
patients with diabetes have an increased risk of developing AD compared 
with healthy individuals. The underlying biological mechanisms that link 
the development of diabetes with AD are not fully understood. Abnormal 
protein processing, abnormalities in insulin signaling, dysregulated 
glucose metabolism, oxidative stress, the formation of advanced glycation 
end products, and the activation of inflammatory pathways are features 
common to both diseases. Hypercholesterolemia is another factor that 
has received attention, owing to its potential association with diabetes 
and AD. This Review summarizes the mechanistic pathways that might 
link diabetes and AD. An understanding of this complex interaction 
is necessary for the development of novel drug therapies and lifestyle 
guidelines aimed at the treatment and/or prevention of these diseases.
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Prion-Like Protein Aggregates and Type 2 Diabetes [25]

Protein misfolding disorders (PMDs) are a group of diseases in which at 
least one protein or peptide has been shown to misfold, aggregate, and 
accumulate in tissues, leading to cellular damage and organ dysfunction. 
There are at least 25 different diseases in the PMD group, including several 
neurodegenerative disorders such as Alzheimer’s disease (AD), Parkinson’s 
disease (PD), Huntington’s disease (HD), the transmissible spongiform 
encephalopathies (TSEs), and amyotrophic lateral sclerosis(ALS),as well as 
diverse systemic disorders such as familial amyloid polyneuropathy, type2 
diabetes (T2D), secondary amyloidosis, and dialysis-related amyloidosis.

Mad Cow Research Hints at Ways to Halt Alzheimer’s, 
Parkinson’s [26]

Alzheimer’s, Parkinson’s and amyotrophic lateral sclerosis ravage the 
brain in very different ways. But they have at least one thing in common, 
- infection.

It’s an idea that’s being embraced by a growing number of researchers these 
days, including Nobel laureate Dr. Stanley Prusiner, who first recognized 
in the 1980s the infectious nature of brain proteins that came to be called 
prions. But the idea that mad cow prions [27] could cause disease in people 
has its origins in an epidemic of mad cow disease that occurred in Europe 
and the U.K. some 15 years ago. Says Corinne Lasmezas, a neuroscientist 
and professor at Scripps Research Institute, in Jupiter, Fla. Each spreads 
from brain cell to brain cell like an infection.

Common Mechanisms Involved in Alzheimer’s Disease and 
Type 2 Diabetes: A Key Role of Chronic Bacterial Infection 
and Inflammation [28]

Strong epidemiologic evidence and common molecular mechanisms 
support an association between Alzheimer’s disease (AD) and type 
2-diabetes. Local inflammation and amyloidosis occur in both diseases 
and are associated with periodontitis and various infectious agents. This 
article reviews the evidence for the presence of local inflammation and 
bacteria in type 2 diabetes and discusses host pathogen interactions 
in chronic inflammatory disorders. Chlamydophyla pneumoniae, 
Helicobacter pylori and spirochetes are demonstrated in association with 
dementia and brain lesions in AD and islet lesions in type 2 diabetes. 
The presence of pathogens in host tissues activates immune responses 
through Toll-like receptor signaling pathways. Evasion of pathogens from 

Evasion of bacteria from destruction by the host immune systems

Bacteria by suppressing, subverting or escaping host defenses will survive, proliferate and cause persistent chronic infection, 
sustained inflammation and slowly progressive host cell destruction.
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complement-mediated attack results in persistent infection, inflammation 
and amyloidosis. Amyloid beta and the pancreatic amyloid called amylin 
bind to lipid bilayers and produce Ca (2+) influx and bacteriolysis. 
Similarly, to AD, accumulation of amylin deposits in type 2 diabetes may 
result from an innate immune response to chronic bacterial infections, 
which are known to be associated with amyloidosis. 

Further research based on an infectious origin of both AD and type 2 
diabetes may lead to novel treatment strategies.

Infections, Spinal abscess is caused by various bacteria. Most commonly, 
infection spreads to the spinal canal directly from any inflammation 
near the spine, such as certain ulcers or large and deep skin abscesses, 
extension from the GI tract, or from a source of infection elsewhere in 
the body. Groups at risk include IV drug users, people with diabetes, or 
anyone on therapy with a weakened immune system. The spinal abscess 
usually develops suddenly, with fever, back pain, redness, and swelling of 
the affected area. Without treatment, muscular weakness and paralysis of 
the extremities may develop. Treatment includes surgical drainage and 
extensive use of IV antibiotics in the hospital.

Recently, trends to use the inflammatory hypothesis in neurodegenerative 
diseases drug research have become popular. This considers micro biome 
involvement in the onset of Neurodegeneration. 

The Inflammatory Hypothesis [29] the Intrinsic Model

Currently, there are two models of the inflammatory hypothesis of the 
AD, an intrinsic and an extrinsic. The intrinsic inflammation model 
accounts for the intact ‘blood-brain barrier’ (BBB) restricting entry of 
neurotoxic immune molecules and systemic lymphocytes to the brain. 
As a consequence, the brain glial cells can generate a local and complete 
innate immune system when challenged by foreign agents. Historically, 
neuroinflammation has largely been viewed as being a downstream 
consequence of the amyloid hypothesis, whereby the presence of 

amyloidogenic peptides results in the activation of microglia initiating 
pro-inflammatory cascades and the release of potentially neurotoxic 
substances resulting in degenerative changes in neurons. Genome-wide 
association study (GWAS) now implicates innate immune genes as being 
a risk factor and supports a primary role for the inflammatory elements of 
AD pathology via inappropriate activation of the complement system in 
association with Ab plaques and neurofibrillary tangles (NFTs).

Current Treatment Strategies Based on the Inflammation 
Hypothesis

 Two main treatment approaches addressing inflammatory processes in 
AD, but from different perspectives, have been investigated so far. The 
use of anti-inflammatory drugs aims to down-regulate the inflammation 
in AD brain for a potential beneficial effect, whereas the immunotherapy 
approach aims to harness the immune system and direct it against the 
pathological features of the disease, mainly Aβ deposition. The advances 
in, and limitations of, both approaches are discussed below.

Immunization 

Driven by the amyloid hypothesis and by observations of microglia 
surrounding plaques in AD, but being unable to clear the plaques in 
animal models of AD and in human post-mortem observations, the 
immunization approach has emerged. The idea of modifying the immune 
system and directing it towards effective clearance of plaques has generated 
a lot of interest.

Recent advances in neuroimaging allow us to label and view a 
mitochondrial protein [30], TSPO, or peripheral benzodiazepine receptor, 
PBR, which accumulates in the inflamed brain under conditions that 
activate microglia. Along with amyloid, this protein is increased in the 

The Amyloid cascade (credit ref. [29])



BAOJ Neurology, an open access journal Volume 4; Issue 1; 051

Page 9 of 11Citation: Shimon Shatzmiller, Galina M Zats, Inbal Lapidot and Ludmila Buzhansky (2018) Diabetes and Alzheimer’s Disease. 
BAOJ Neurol 4: 51.

brains of people with the AD. The association of increased TSPO with 
decreased performance on the Mini-Mental State Examination, a test 
used to measure cognitive impairment, supports the idea that activation 
of microglia is bad for cognitive functioning. A current hypothesis is 
that inflammatory activity in the brain promotes AD by increasing the 
production of amyloid, killing healthy neurons, and ultimately reducing 
microglial cells’ ability to remove amyloid plaques.

Conclusion

Already, research has taught us that inflammation is a two-edged 
sword—a well-intentioned sometimes destructive helper. Prevention and 
appropriate treatment of chronic inflammatory conditions, including 
such conditions as inflammation of the gums (which has been linked with 
an increased risk for dementia) is very important. Chronic inflammatory 
conditions, or course, threaten not only the brain, but also the health of 
heart, kidney, and other internal organs.  In time, we may all benet from 
new treatments that alter the immune system’s activity in people with, 
or at increased risk for, AD. Current research is seeking drugs that will 
reduce the aggressive activity of microglia and allow them to clean up the 
amyloid plaques with less collateral damage. These drugs might eventually 
be amyloid’s production, increase its elimination, and change the course 
of this damaging disease.

Currently, the situation looks Grim but there is hope [31], but don’t hold 
your breath:

Blocking Brain Inflammation ‘Halts Alzheimer’s Disease’

In Perspective

Alzheimer’s disease is the most usual form of dementia in the UK, where 
it is predicted to affect more than 520,000 people in 2015. 

The number of sufferers will continue to rise with an ageing population.  
With an ageing population and no new dementia drugs in over a decade, 
the need to find treatments that can slow or stop disease progression is 
greater than ever.
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